
microscopie changes in this group of affections is by
no means pathognomonic, in the same sense that the
histopathology of lichen planus is pathognomonic, for
the various pathologic alterations peculiar to parapso¬
riasis may also obtain in many other cutaneous dis¬
eases, or may at least play a minor part in the general
morbid process of other dermatoses. A diagnosis of
parapsoriasis based on the microscopic findings alone
is considered to be, as pointed out by Arndt, a rather
uncertain procedure, and should be made with circum¬
spection. Such a diagnosis is fully justified, however,
when the clinical and histologie data are considered
side by side and are correlated to one another, as was
done in the present instance.

24 West Fifty-Ninth Street.

ABSTRACT OF DISCUSSION
Dr. Oliver S. Ormsby, Chicago : I have seen a number of

these cases and think the classification of Brocq is correct
from a clinical standpoint. We see cases with small lesions
and others of the large, flat variety, and while it seems rather
odd that lesions apparently so different should be classed
together, yet, as Dr. Wise pointed out, they are histologically
the same. In one of my cases three distinct classes of lesions
were present. They are very difficult to clear up. Occa¬
sionally a patient gets well. We had such a case. That
patient had a parapsoriasis and the lesions cleared up within
two days after the use of salvarsan. In another case treated
with chrysarobin which Dr. Schamberg furnished the lesions
cleared up almost entirely; then the patient disappeared for
some time and when he came back the lesions had recurred,
but he gave a history of having had the eruption a number
of years and that he had never received any benefit from
any treatment except the chrysarobin.

TRAUMATIC PULSATING EXOPH-
THALMOS

WILLIAM ZENTMAYER, M.D.
PHILADELPHIA

Although comparatively a rare condition, traumatic
pulsating exophthalmos is of so serious and distressing
a nature that the report of additional cases in which
operation was performed cannot but be of interest and
value. Notwithstanding that after a thorough study
and analysis of the surgical procedures and therapeu-
tic measures employed in the cases reported in litera-
ture and in their own practices, prior to July 1907,
de Schweinitz and Holloway1 were of the opinion that
in view of the uniformly successful results attending
operations on the superior ophthalmic vein "it would
seem that this procedure should be considered before
ligation of the carotid, and certainly should precede
ligation of the second carotid provided the first opera-
tion has failed to produce the desired result," a review
of the literature that has appeared since this was writ-
ten shows that for the alleviation of the symptoms of
the traumatic type, at least, the operation earlier intro-
duced, ligation of the common carotid, is the one still
usually performed.

There can be little doubt that in the majority of
cases of traumatic origin the lesion is a rupture of the
internal carotid in the cavernous sinus, and that the
dilatation of the ophthalmic veins and of the nasofrontal

Read before the Section on Ophthalmology at the Sixty-Seventh
Annual Session of the American Medical Association, Detroit, June,
1916.

1. De Schweinitz and Holloway: Pulsating Exophthalmos, Phila-
delphia, W. B. Saunders Co., 1908.

and angular veins is the result of the venous stasis
•thus created. It therefore seems logical to seek to
prevent the stasis rather than to remove the end-result,
and this has no doubt been the thought of those who
have preferred to operate on the vessels of the neck.
Another reason why others have been deterred from
operating on the ophthalmic vein is that temporary
unfavorable symptoms developed in three of the seven

cases, reports of which were collected by de Schweinitz
and Holloway, and that there has since been one fatal
result2 or they have foreseen the danger of thrombosis
of the basal sinuses, the possibility of which was

emphasized by these authors. Another reason that the
orbital operation has not more often been performed
has doubtless been that, owing to the gravity of the
condition, the general surgeon has been usually con¬
sulted, and the topography of the triangles of the neck
is more familiar to him than is that of the region pre¬
empted by the ophthalmic surgeon.

Following are the notes of my own cases :

Case 1.—While A. M., Italian, aged 26 years, admitted to
Wills Hospital, March 27, 1906, was seated at home, Nov. 21,
1905, the left eye suddenly bulged forward accompanied by a

noise in the temporal region and in the left ear. About one
month before this date, while assisting three other men to
carry a heavy beam, he severely strained himself in an effort
to hold it after the others had let go their hold. Two weeks
later he began to suffer from headaches. There had been
little change in the appearance of the eye since it became
prominent. There was nothing in either the personal or

family history bearing on the present condition.
L. E. proptosed 8 mm. straight forward. All movements

are abolished except inward and downward, both of which
are restricted. There is congestion of the lids and of the
conjunctiva. There is neither orbital venous tumor nor

pulsation. Faint bruit. Pupil 5 mm. in diameter; prompt to
light. V. R. E. %; L. E. %0.

The ophthalmoscope shows : R. E. Numerous retinal hem¬
orrhages. Veins engorged. Papilla swollen. L. E. Small
striated hemorrhages at the upper margin of the papilla.
Veins engorged and retina hazy.

Otologie, rhinologic and neurologic examination negative.
May 1, 1906, the left common carotid was ligated by Dr. G.

G. Davis. There were no cerebral symptoms, and the patient
was discharged ten days after the operation. At that time
the neuritis in the right eye had increased, and the veins
were very much engorged. There was no change in the
proptosis or in the movements of the globe. No subjective
bruit.

One month after the operation the proptosis and movements
of the globe remained unchanged, ami there was no return
of the bruit. In the right eye the neuritis had almost sub¬
sided. V. R. E. %; L. E. %o-

Case 2.—D. L., American, aged 21, miner, admitted to
Wills Hospital, Jan. 15, 1916, was struck in the right occipital
region by a mine car, July 7, 1915. He remained unconscious
for 5 days. No operation was performed. On regaining
consciousness the right eye was prominent and there was a

buzzing noise in the right ear "which kept time with his
heart." There was no diplopia, headache or pain. The left
side of the face was paralyzed. There had been amnesia
lasting about one month. For the facial paralysis he had
vibratory massage and electricity, and to this he attributes-
the improvement that has taken place in this symptom. The
left eye has been at no time involved.

R. E. Proptosed 10 mm. The superior orbital sulcus is
pushed forward by a soft mass in the orbit above the globe;
ordinarily more prominent to the temporal side, but when the
lids are closed more marked, especially to the nasal side, and
a thrill can then be detected over the mass. There is a loud
swishing bruit synchronous with the heart systole. The bruit

2. Mentioned by de Schweinitz in discussions of Wilder's paper
(Footnote 9).
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can also be heard over the carotid near the angle of the jaw,
and also over the temporal bone and inferior orbital margin.
Pressure on the carotid causes both the objective and sub¬
jective noises entirely to disappear. The bulbar conjunctival
vessels are greatly distended, one large vessel extending from
canthus to canthus. The external rectus muscle is paralyzed.
The right pupil is 3.5 mm. and prompt to light ; L. pupil
2.5 mm. and prompt to light. R. E. 2%0; L. E. 2%5. Oph-
thalmoscopic examination : R. E. Veins and arteries enlarged
and somewhat tortuous, more particularly in the nasal
branches. The venous blood current is very dark.

The patient was transferred to the Pennsylvania Hospital
under the care of Dr. G. S. Crampton, where he was further
studied with a view of determining the proper surgical pro¬
cedure. Dr. Crampton has kindly supplied the following
notes : Roentgenoscopy revealed no evidence of a fracture of
the skull nor any evidence of any bone change, as, for
instance, from pressure of an aneurysm. Neurologic exami¬
nation : Slight fine tremor of hands. Hands are clammy and
show slight capillary stasis. Knee jerks apparently exag¬
gerated. Plantar reflex active. No Babinski or ankle clonus.
Slight Graefe lid sign on left side. Distinct weakness of the
muscles of the left face involving both upper and lower
branches of the seventh nerve. The
tongue, however, is protruded
straight and the eye can be closed.
Definite loss of taste to sugar and
salt on anterior two thirds of
tongue. Auditory nerves are equal¬
ly active on both sides. Urinalysis :

Specific gravity 1.023. No albu¬
min, sugar or casts.

Digital pressure was made on the
right carotid for fifteen minutes at
a time to accustom the patient to
diminished cerebral blood supply.
This caused a tingling sensation in
the hands, and the proptosis dimin¬
ished slightly.

February 23, Dr. Francis T. Stew¬
art ligated the right common ca¬

rotid. A % inch ribbon of fascia
lata % inch thick was passed around
the artery as a collar and tightened
with silk sutures until a definite
thrill could be felt in the vessel, and
the temporal pulse had disappeared.
A single turn of a silk ligature was

made around the fascia, and the
long ends were tucked in the wound
for use in tightening the ligature
later. At the end of the operation
the temporal pulse was not palpa-

Fig. 1 (Case 1).—Traumatic pulsating exophthalmos.

ble, but the bruit in the temporal region could still be heard
•in diminished degree. No thrill over the globe. Next day
the fundus showed no change. February 29, stitches removed.
A catgut ligature was fastened to the old silk ligature and
pulled through. Complete ligation was done. For about one
minute after ligation the temporal pulse on the right side
could not be felt, but after that it reappeared, but quite small,
as though collateral circulation had been established.

March 3, the eye looked remarkably better. Only slight
proptosis and no thrill or bruit. The patient was discharged
March 8. There was a slight increase in the proptosis, and
pulsation could again be felt in the internal angular vein,
when compression was made below. March 13, the patient
returned to the hospital with edema of the extremities, right
chest and abdomen. Urine; Specific gravity 1.030. Cloud
of albumin. Granular and hyalin casts. No sugar.

March 24, proptosis fully as marked as before operation.
Some edema of the conjunctiva and corneal haze. Retinal
veins no longer engorged or tortuous. Papilla slightly pale.
No fundus lesions. Bulbar movements full except limitation
of outward excursion. Pupil normal. No subjective noise.
No thrill. Bruit faint and confined to the orbital region.

March 28, patient still confined to bed with nephritis.

The following brief notes of a case of spontaneous
pulsating exophthalmos reported by Dr. Frederick
Krauss are added because the case illustrates one of
the dangers of ligation of the orbital veins and because
of the method of operating.

F., aged 59 years. No history of trauma. Family history
negative. Pronounced right sided exophthalmos with a loud
bruit heard over the face, loudest over the anterior portion
of the temporal bone. No ocular pulsation. V.  .5. Wasser¬
mann negative. Blood pressure: Systolic 215 mm. Under
internal medication and carotid compression gradual sub¬
sidence of the symptoms took place for a time, but this was
followed by sudden severe pain in the right eye followed by
intense proptosis and very pronounced pulsation. The left
eye also became markedly proptosed. Pressure on the right
carotid caused a disappearance of the subjective and objective
noises, but had no effect on the exophthalmos. The move¬
ments of the right eye were abolished. A large pulsating
vessel was found on the nasal side of the eye ball within the
orbit. There was enormous dilatation of the retinal veins
with retinal and choroidal hemorrhages and a low grade
uveitis.

Operation : An incision was made
directly over the eyebrow from the
outer orbital line to the root of the
nose and then curving down to the
canthus. The periosteum was sep¬
arated from the orbit, dislocating
the contents of the orbit within its
folds. The pulsating vessel being
readily felt, an incision was made
near it through the periosteum, dis¬
closing enormously dilated vessels
throughout. A pedicle needle with
a catgut ligature was passed around
the largest pulsating vessel and tied.
The pulsation and subjective bruit
ceased. Several weeks later, pulsa¬
tion returned near the upper-inner
orbital margin, where a small sinus
remained. Deep massage three
weeks after the operation caused a
tremendous hemorrhage, which was

immediately controlled by pressure
against the bony orbit. Several
days later there was a spontaneous
recurrence of the bleeding for
which, an assistant failing to con¬
trol, the common carotid was tied
with the result of causing a cessa¬
tion of pulsation and an immediate
healing of the sinus. Four weeks

later the proptosis was still pronounced and there was a
return of intermittent pulsation.

Krauss states that he is convinced that in tying off the
orbital vessels more than one strong ligature should be used.

The reference in literature to pulsating exophthal¬
mos were brought down to the year 1907 by de Schwei-
nitz and Holloway, and Bedell3 in 1914 gave an
abstract of the cases of traumatic origin that he was
able to find in the literature covering the period between
the foregoing dates. Following are, in abstract, addi¬
tional cases of traumatic form reported during the
foregoing period, and cases since reported. The brief
abstracts of the first six cases are taken from an

inaugural dissertation by Johannes Eysen.4
Reported by Wagenmann (1900). Shot in the right temple.

R. E. exophthalmos. Pulsation. Bruit. Paralysis of the
external rectus and of the oculomotor nerve. Ptosis. Dis-
tention and tortuosity of the conjunctival vessels. L. E.
proptosis and pulsation. Compression of carotid without

3. Bedell: Arch. Ophth., 1915, xliv, No. 2.
4. Eysen, Johannes: Inaug. Diss., Berlin, 1908.
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result. Ligation of the right common carotid. Transient
effect. One year after operation R. exophthalmos very
marked. Cornea hazy. Blind.

Reported by Nettleship (1901). Bilateral typical pulsating
exophthalmos following injury. Ligature of common carotid.
Cure. Optic nerve atrophy.

Reported by Bossalinow (1901). R. pulsating exophthal¬
mos following fall on the right temple. Potassium iodid.
Compression of the carotid. Cure.

Reported by Reuchlin-Schlüpmann (1902). Bilateral
exophthalmos following a fall against an iron pillar. Orbital
pulsating tumor. Eyes practically immobile. Chemosis.
Ptosis. R. pupil sluggish; left normal. Bruit. Compression
resulted in improvement. R. common carotid ligated. Cure
except for slight abducens paresis.

Reported by Golowin (1903). R. pulsating exophthalmos
following a gunshot wound. Central corneal opacity. Anes¬
thesia of conjunctiva and cornea. Optic atrophy. Temporary
resection of the outer wall of the orbit. Ligation of the
ophthalmic vein. Disappearance of the exophthalmos. Dur¬
ing healing, purulent keratitis with hypopyon. Paralysis of
inward and outward movements.

Reported by Geiszler (1907). L. pulsating exophthalmos
following injury. Bruit. Chemo-
sis. All movements of the eyeball
restricted but no paralysis of the
abducens. L. pupil smaller than
right. V. = %o· Papilla congested.
Retinal veins markedly congested
and tortuous. Compression of com¬
mon carotid. Result?

Reported by Thierry5 (1908). O.
D. M., 24. Shot in the right tem¬
ple. Ball passed through brain and
lodged beneath the temporal mus¬

cle immediately opposite. Typical
symptoms of arteriovenous aneu-

rysm in the cavernous sinus. No
treatment. Ligation of common
carotid contemplated.

Reported by Bettremieux" (1909).
O. D. M., 25. Blow on the head.
Pulsating exophthalmos developed
six months after the accident. Ob¬
jective and subjective bruit; the
latter like a jet of escaping steam.
V. = 1/3. Papilla congested. Reti¬
nal arteries slightly contracted.
Veins dilated. Compression of ca¬
rotid ; diminished bruit and pressure
on the angular vein at the upper-
inner margin of the orbit complete¬
ly arrested it. Diagnosis, arterial

Fig. 2 (Case 1).—Traumatic pulsating exophthalmos.

compression at the apex of the orbit or a small arterial
aneurysm in same situation. He believes that the arrest
of the bruit by pressure on the orbital vein excludes arterio¬
venous aneurysm. He thinks that this phenomenon is per¬
haps more common than is supposed.

Reported by Natanson' (1909). Bilateral. M. Blow on
head. Extensive ectasia of the superior ophthalmic vein at
the upper inner orbital margin of both orbits. Cyanosis of
the area of the anterior facial vein due to anastomosis with
the superior ophthalmic vein. Bruit synchronous with systole
of heart. Patient would not submit to operation. Diagnosis,
arteriovenous aneurysm with rupture of the internal carotid
in the cavernous sinus.

Reported by Dodd8 (1911). O. D. M. Patient slugged
and rendered unconscious. Following day facial palsy. Pan-
ophthalmitis developed. Eye enucleated. Swelling of the
conjunctiva continued two weeks, when proptosis of the right
eye with distinct bruit developed. Ligation of right common
carotid. Complete cure.

5. Thierry: Rec. d'opht., October, 1908, p. 469.
6. Bettremieux: Ann. d'ocul., Brussels, 1909, cxlii, 33.
7. Natanson: Ztschr. f. Augenh., 1909, xxii, 81.
8. Dodd: Tr. Chicago Ophth. Soc., March 20, 1911.

Reported by Wilder" (1911). R. E. M., 42. Rendered
unconscious by a blow over the right eye. On recovery,
severe pain, roaring in right ear, diplopia. Right eye began
to protrude. Marked distention of the angular veins at the
superior border of the orbit. Only slight abduction preserved.
Marked bruit most intense with carotid systole over right
side of head and eye; also at times faintly on the left side.
Roaring tinnitus. No pulsation of orbital contents. On
compression of carotid, bruit and subjective noise ceased.
Diagnosis, aneurysm of the intracranial portion of the inter¬
nal carotid. Right common carotid tied. Bruit objective and
subjective ceased at once. Exophthalmos and pain gradually
subsided, and movements of globe gradually restored. In
five weeks, vision had risen from 2%o to 2%o- Revised diag¬
nosis, aneurysm of the cavernous portion of the carotid which
did not communicate directly with the sinus.

Reported by Wilder9 (1911). R. E. M., 38. Fracture in
parieto-occipital region, with insertion of a silver plate five
or six months before exophthalmos developed. Three months
later struck in back of head with iron bar and rendered
unconscious. After seven weeks, right eye protruded, fol¬
lowed in three weeks by pain and watering of eye. Marked
proptosis; eye divergent; pupil immobile and dilated. T. +.

Pain in right side of head. High
pitched bruit heard all over head
synchronous with heart beat.
V. = 294o· Retinal vessels dis¬
tended. Ligation of right common
carotid. Bruit ceased at once; ex¬

ophthalmos diminished. Almost
complete recovery from third nerve
palsy. Nine weeks later, return of
subjective bruit, and still later of
the objective bruit. Four months
after operation, increase in exoph¬
thalmos. Internal carotid and fa¬
cial vein tied. Three days after op¬
eration complete paralysis of the
left forearm and hand with diffi¬
culty in speech. No amnesia. When
last seen, still some muscular weak¬
ness ; exophthalmos very slight ; mo^
tility good ; veins less prominent.
V. = 2%o.

Reported by Ipsen10 (1912). O.
D. M. Severe injury to head. Two
months later, typical pulsating ex¬
ophthalmos. Intense pain in the
head. Bruit. Intra-ocular tension
with Schiötz 45 mm. Retinal ves¬
sels dilated. Ligation of common
carotid. Cure.

Reported by Balbuena" (1913).
O. S. Male. Shot in the middle of the forehead. Same
day loss of vision, proptosis of eyeball and lids. Pulsa¬
tion synchronous with radial pulse. Bruit marked at the
upper-inner angle of orbit. Papilla atrophie. Diagnosis,
aneurysm in orbital vessels anterior to sphenoid fissure.
Twenty-one subcutaneous injections of 4 per cent, gelatin
without improvement. Six intravenous injections at inter¬
vals of from eight to ten days effected a cure.

Reported by Feruglio12 (1913). O. S. Male. Injury at the
internal third of left lower lid, resulting in exophthalmos,
headache, vomiting. Vision normal, but cerebral symptoms
recurred. Pulsation of globe synchronous with arterial pulse.
Loud murmur over closed lids and cranium. Slight hyper-
emia and edema of retina. Left common carotid tied, caus¬
ing reduction of exophthalmos and restoration of movements
of globe. Fifteen days later, return of symptoms. Right com¬
mon carotid tied without result. Author emphasizes impor¬
tance of a centrifugal venous pulse in establishing the diag¬
nosis of arteriovenous aneurysm in a case of exophthalmos.

9. Wilder: Tr. Am. Ophth. Soc., 1911, xii, 832.
10. Ipsen: Hospitalstidende, Sept. 11, 1912.11. Balbuena: Arch. de oftal., 1913, xiii, 72.
12. Feruglio: Ann. di Ottal., Pavia, 1913, xliii, 287.
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Reported by Rubel13 (1913). O. S. Male. After a blow
on the head there was loss of vision in O. S., and deafness
on both sides. Three and a half years later, typical left
sided pulsating exophthalmos. Papilla atrophie. Retinal
veins dilated. Arteries normal. No edema of the retina, but
numerous bright to light yellow dots extending to the extreme
periphery of the fundus. The veins were in places obscured.
Ligation of the common carotid. Eight and one half months
later, the spots had disappeared. They were the result of
venous congestion, but their nature was not determined.
Result improved..

Reported by Martens" (1913). Unilateral pulsating exoph¬
thalmos three months after gunshot wound of temple.
Roentgenoscopy revealed four shots within the cranium, one
of which was in the cavernous sinus. No further details.

Reported by Sym and Miles15 (1914). O. S. Male, 46.
Thrown from a trap on the crown of his head. Symptoms
of fracture of the middle fossa of the base of skull. On
regaining consciousness, had buzzing in both ears. A few
days later, rapid development of pulsating exophthalmos of
right eye. Blood oozing from conjunctival points. Failure
to control hemorrhage led to enucleation of the eye. Eight
weeks later, fellow eye began to proptose. V. = %s· Retinal
veins congested. Globe almost fixed ; small degree of lateral
movements. Blowing murmur over eye and temple syn¬
chronous with heart. Diagnosis, traumatic arteriovenous
aneurysm on the right side, pressure telling back on circular
sinus of left side. Right common carotid tied. Immediate
cessation of buzzing. Three weeks after operation, V. =%.
Full rotation of the globe. No exophthalmos. No subjective
symptoms. Five months later, complete recovery.

Reported by Weil15 (1914). M. O. S. Thrown from
bicycle, striking left side of head. Rapid development of
typical aneurysm in the cavernous sinus. Paralysis of
abducens and accommodation. V. normal. Marked engorge¬
ment of the anterior ciliary veins and of the vessels of the
papilla. One month after accident, left common carotid tied
with only slight benefit. The exophthalmos only slightly
improved—in five weeks, 2 mm. out of 5 mm.

Reported by Bedell3 (1914). Bilateral. M., 39. Thrown
from car, striking head against a tree. Fracture of base.
Dizziness and headache followed appearance of orbital mass

having pulsation and bruit. Symptoms of pulsating exoph¬
thalmos. Outward movement of globe limited. Retinal
vessels overfull. No visible pulsation of globe. V. = %o·
Left eye, large mass of tortuous dilated blood vessels in
upper lid. A large vessel at upper-inner angle of the orbit.
Abducent paralysis. Bruit and blowing murmur heard over
supra-orbital ridge and entire head. Retinal veins engorged.
Occasional pulsation of the retinal arteries. Hearing on
left side much reduced. Roentgenoscopy revealed separation
through the frontal bone, extending from deep in the orbit to
the vertex between the parietals. Carotid pressure, or pres¬
sure on the ophthalmic vein deep in the left orbit, stops pulsa¬
tion and bruit. Patient refused operation.

Reported, in discussion, by Oertel17 (1914). Bilateral.
M., 39. Fracture of the base of the skull. Two days later
proptosis of left eye and one month later of the right eye.
Intense pain. Pupils dilated, globes fixed. Distinct pulsation
of both globes. Small pulsating vessel extended across the
bridge of the nose. V.= fingers at 2 feet. Under adminis¬
tration of potassium iodid, sedatives and local scarification,
return to normal in two and a half months. Author strongly
advises conservative treatment.

Reported by Silvan18 (1914). O. D. M., 16. Fall on head.
Typical pulsating exophthalmos. Globe immobile, pupil
dilated. Paralyses of left facial. Preservation of the function
of the eighth, ninth, tenth, eleventh and twelfth nerves.
Papilla'over capillary, veins turgid. V. = 1. p. Pulsation and
bruit. Ligation of right common carotid. Marked reduction
in exophthalmos. V. = %.

13. Rubel: Klin. Monatsbl. f. Augenh., July, 1913, p. 62.
14. M\l=a"\rtens: Klin. Monatsbl. f. Augenh., 1913, p. 523.
15. Sym and Miles: Edinburgh Med. Jour., 1914, xiii, No. 5.
16. Weil: Klin. Monatsbl. f. Augenh., January, 1914, p. 119.
17. Oertel: Tr. Acad. Ophth., Boston, October, 1914.
18. Silvan: Riv. ven. d. sc. med., 1914, lxi, 51.

Reported by Cantonner" (1914).  . D. Soldier. Severe
hemorrhage of the internal maxillary artery. Seven months
later exophthalmos, varicose veins in lids. Pulsatile tumor.
Mechanical ptosis. Only slight adduction remaining. Retinal
veins and arteries show pulsation. Arteries contracted, veins
dilated. Papilla pale. Eye blind. To be treated with gelatin
injection.

Reported by Posey20 (1915). Bilateral. M., 66. Fall on
head with fracture of skull. Vision began to fail shortly after
the accident. Roentgenoscopy three years after accident,
negative. Mass of veins, which pulsate and convey a thrill
on palpation, felt under upper rim of orbits. O. D. V.=
fingers at 12 inches; O. S. ·% · Low grade optic atrophy.
Retinal veins much distended and tortuous. Eyes nearly
immobile. Also symptoms indicating cerebellar involvement
from a destructive lesion occasioned at the time of accident.
Rapid disappearance of symptoms after ligation of right
common carotid and resection of the orbital veins. V. —.

O. D. i/eo; O. S. %o.
Reported by Ruata21 (1915). O. D. M., 16. Six months

after the accident, marked exophthalmos with pulsation
synchronous with radial. Visible pulsation. Pressure on the
carotid diminishes the exophthalmos. Movements of the
globe full. Pupil dilated and fixed. V. — 1. p. Papilla over
capillary and margins diffuse. Veins extraordinarily tortuous
and engorged. Arteries reduced, pallid and fusiform. Paral¬
ysis of the left facial with lagophthalmus. Retinal veins
dilated and tortuous. V. = 0.4. Small temporal field. Liga¬
tion of the right common carotid. Result, exophthalmos and
venous engorgement of orbit persisted. White plaques
appeared between papilla and macula. O. S. Lagophthalmus
persisted. Eye otherwise normal. V. and field normal. Final
result, exophthalmos lessened. V. = 001.

Reported by Brazeau22 (1915). Unilateral. O. S. M., 39.
Blow on left side of face four years previously. Two days
after injury, roaring noise preventing sleep. Three months
later, proptosis, dizziness and diplopia. Enlargement of
supra-orbital veins. Paresis of external rectus. V. = count¬
ing fingers. Distinct bruit over eyeball. Retinal vessels
markedly dilated. Optic neuritis. Neff clamp applied to the
common carotid. Pulsation and bruit disappeared in four
days. Six months later, still some exophthalmos. V. = 9Ì5.
Final result two years later, V. = %o· All phenomena dis¬
appeared, and there were no untoward cerebral symptoms.
The author considers that this procedure meets the require¬
ments of occlusion, for it prevents danger of secondary hem¬
orrhage which attends sudden stoppage of blood current, and
prevents cerebral ischemia and late cerebral softening,
resulting in 50 per cent, in death. It also shortens the period
of recovery; in this particular case the patient returned to
work within thirty days of the operation, and two years later
there were no untoward results.

Reported by de Schweinitz and Holloway23 (1916). O. S.
M. Fracture of skull from motorcycle accident. On regain¬
ing consciousness patient noted that the vision of O. S. was
affected. One week after accident, left temporal decompres¬
sion was done.· Five days later some exophthalmos ; limita¬
tion in all rotations of the globe except downward. Tem¬
poral half of papilla pale, retinal veins full-sized. Fingers
at 1 m. Hand field full. One year later all the symptoms of
pulsating exophthalmos. At upper-inner region of orbital
margin, large venous ectasia with thrill and pulsation.
Smaller one in lower lid. Disseminated retinal hemorrhages.
Veins full and tortuous. Rotations of globe full except for
slight limitation of outward rotation. V. = %2- A precau¬
tionary ligature was thrown about the carotid but not tied
previous to cutting down on the orbital ectasia. The dilated
vein was ligated and excised. Two months later there was
return of pain and pulsation on deep pressure in the inner-
upper portion of the orbit. Displacement of globe same as
before the operation. On lying down there was an inter¬
mittent bruit de piaulement.

19. Cantonnet: Arch. d'opht., 1914, xxxiv, 583.
20. Posey: Ann. Ophth., 1915, xxiv, 203.
21. Ruata: Arch. di Ottal., Pavia, 1915, xxii, 307.
22. Brazeau: California State Jour. Med., 1915, xiii, 307.
23. Tr. College of Phys. of Philadelphia, January, 1916.
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SUMMARY AND CONCLUSIONS
An analysis of the twenty-nine cases collected in this

paper shows that:
The common carotid was ligated sixteen times,

resulting in a cure in seven, improvement in five and
failure in four.

Combined ligation of the common carotid and the
ophthalmic vein was done once, resulting in a cure.

Combined ligation of the internal carotid and the
facial vein was done once, resulting in a cure.

Ligation of the orbital veins was done once, result¬
ing in slight improvement.

Slow ligation of the carotid was done twice, result¬
ing in one cure and one slight improvement.

Ligation of both carotids was done once, resulting
in failure.

Compression of the carotid and internal treatment
was followed in four cases, resulting in cure in two,
improvement in one, and result unknown in one.

Gelatin injections were used in one case, resulting in
a cure.

There was no treatment in six cases.
Combining these cases with those analyzed in

Bedell's paper,3 we find that the common carotid artery
was tied thirty-two times with cure in twelve, or
37.5 per cent., improvement in twelve, or 37.5 per cent.,
and failure in eight, or 25 per cent.

The orbital operation, ligation of the ophthalmic
vein, was done in six cases (including the case men¬

tioned by de Schweinitz in discussion), with cure in
three, or 50 per cent., improvement in one, or 16 per
cent., and failure in two (one fatality), or 33 per cent.

Gelatin injections were used in four cases with cure
in two, or 50 per cent., improvement in one, or 25 per
cent., and failure in one, or 25 per cent.

It is to be particularly noted that in this combined
series there are thirty-two cases of ligation of the
common carotid without a fatality. Just how fre¬
quently late cerebral softening results, it is difficult
to say ; but if this complication can be averted, as is
claimed, by slow ligation, it would seem that inasmuch
as death may result from simple ligation of the oph¬
thalmic vein and that late serious hemorrhage into the
orbit necessitating ligation of the carotid artery has
occurred, and that finally, in traumatic pulsating
exophthalmos the lesion is usually an aneurysm of
the internal carotid in the cavernous sinus, the order
of surgical procedure indicated is slow ligation of the
common carotid, followed by ligation of the ophthal¬
mic vein in those cases in which the primary opera¬
tion fails to effect a cure.

Inasmuch as the results with gelatin injections have
been favorable in the few cases in which they have
been tried, there can be no objections to their employ¬
ment if the patient is seen early.

1819 Spruce Street.

ABSTRACT OF DISCUSSION
Dr. Frank E. Burch, St. Paul, Minn : One is particularly

impressed in this report with the freedom from serious
tfouble following carotid ligation. There were no fatalities.
It would seem that any objections to carotid ligation would
be met if preliminary digital or mechanical compression
were employed, or if the artery was ligated gradually.

In 1910 Dr. Charles H. Mayo suggested the use of a strip
of block tin, which is firm enough to remain set and can be
compressed with the fingers. In a case of my own, ligation
did. not cure, and subsequent resection of the ophthalmic
vein gave relief to the patient, although vision in the operated
eye. was lost.

In my case, as in one of Dr. Zentmayer's, carotid ligation
failed to stop the bruit fully and completely, although the
subjective and objective symptoms were relieved by each
procedure. In Krauss' case the uveitis preceded, in mine it
followed, ophthalmic ligation. It is a fact that the bruit
persists in a very considerable proportion of the cases

reported, treated either by ligation of the carotid or of the
ophthalmic vein. I can conceive that preliminary compres¬
sion of the vein and double ligation without resection might
lessen the traumatism and venous stasis and I recommend
that this be tried. Dr. de Schweinitz makes a distinction
between arterial aneurysm within the cavernous sinus and
arteriovenous aneurysm. It is not impossible that some of
the reported cases of cure by carotid ligation alone were
arterial aneurysms.

Dr. W. H. Wilder, Chicago : Concerning the first case of
the author, it is difficult to understand how a traumatism
so slight as that resulting from strain while lifting, could,
in a strong, healthy young man of 26, bring about a condition
such as that believed to cause pulsating exophthalmos, with¬
out a previous diseased condition of the walls of the carotid
artery. It would seem probable that this case belongs to the
class of spontaneous exophthalmos. Furthermore, the
absence of noticeable pulsation in this case would seem
to indicate that the cause might have been an aneurysmal
dilatation of the carotid artery in the sinus rather than a
true arteriovenous aneurysm with rupture of the artery into
the sinus. In such cases the pulsation may be very slight
or entirely absent, as in Dr. Zentmayer's first case, although
a bruit is obtainable over the orbit and on the side of the
head. In 1897 I reported three cases of pulsating exoph¬
thalmos to the American Ophthalmological Society, one of
which, in a man 39 years of age, was spontaneous, and the
only etiology that could be determined was syphilis, which
he had contracted fifteen years before. The presumption
was that there was an aneurysm of the carotid in the sinus
for pulsation was very distinct. Ligation of the carotid was
repeatedly refused, as was also digital compression, and
antisyphilitic treatment was administered for months with
distinct reduction of the swelling. At the end of a year he
passed from my observation with the condition still present.
It seems to me important in any case in which there has
been very slight traumatism or none at all to determine, if
possible, the existence of syphilitic infection, for treatment
directed toward this may have its effect, in view of the fact
that a number of cases are known to have recovered spon¬
taneously. Of the five cases that I have seen and recorded,
four were caused by crushing injuries of the skull. Three
of these were operated on and relieved : one by ligation of
the right common carotid, followed three months later,
because of recurrence, by ligation of the left carotid ; one by
ligation of the right common carotid ; one by ligation of the
right common carotid followed nine weeks later, because of
return of the bruit, by ligation of the internal carotid of
the same side.

Dr. M. H. Lebensohn, Chicago: Dr. Zentmayer would
have us believe that ligation of the common carotid is either
a very simple or a safe procedure. I want to report a fatal
case. About six years ago a man, aged 39, was kicked in
the right eye and developed a pulsating exophthalmos
shortly afterward. He came to the infirmary four or five
days after the injury. Slow pressure for two months and
medication gave relief at first. Ultimately it was decided
to operate and Dr. Halsted operated, with a fatal result
in three days. In another case ligation of the common
carotid terminated fatally. So that it is not so simple or
safe as Dr. Zentmayer would have us believe.

Dr. Harold Gifford, Omaha : Besides the danger of death
from cerebral thrombosis you must also remember the dan¬
ger of blindness from thrombosis of the retinal vessels. I
have seen one case in which after ligation for carcinoma of
the tonsil the patient became blind in the eye on that side,
with occlusion of the retinal artery. Sometimes we have all
these symptoms of pulsating exophthalmos from aneurysmal
varix in the neck. I had a case some years ago in which
a man was knocked down by blows in the neck region; the
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neck became swollen and black. The patient developed
symptoms of pulsating exophthalmos which were not so

bad that we were tempted to ligate the vessels. He estab¬
lished a sort of tolerance for the symptoms and retained
them to a certain extent, so far as I know.

Dr. T. B. Holloway, Philadelphia : I do not think that
there is any doubt that cases of true pulsating exophthalmos
have occurred spontaneously, and in the majority of these
instances it is presupposed that there is some alteration in
the artery, either through disease or previous trauma. As
far as typical pulsating exophthalmos is concerned, I would
not regard a case as such in the absence of a subjective or

objective bruit. Probably the most interesting factor that
concerns us at present is the treatment—shall we resort to
ligation of the carotid or to the so-called orbital operation?
Recently Brazeau, in referring to carotid ligation, stated
that the method of slow ligation by the use of the Neff
clamp will do away with 50 per cent, of deaths in these
cases. Carotid ligation in pulsating exophthalmos never has
and never will give rise to a 50 per cent, mortality. Ligation
may have a mortality of 25 to 40 or even 50 per cent, when
considered in reference to the various conditions for which
this procedure may be done. If we take Reuchlin's series
o'f 116 cases and the series of 32 cases reviewed by Dr.
de Schweinitz and myself, the mortality for these 150 cases
is 10 per cent, (fifteen deaths). If we include the thirty-two
cases of Bedell and Zentmayer, the mortality is but 8.2 per
cent, for 182 cases. If this be compared with Siegrist's
mortality of 8.8 per cent, for 113 cases, there is a difference
of but .6 per cent., so that I feel that the mortality for
carotid ligation is pretty definitely established. Even in
double ligation of the carotid, and there are some ten or
eleven cases on record, the mortality among 303 cases was
only 20 per cent. In our own series we found that the orbital
veins had been ligated without fatality eight times. The
series of six cases quoted by Dr. Zentmayer, if added to
ours, gives a total of fourteen cases with one death. I admit
the series is small but the mortality is only 7.1 per cent.
If we include the other four cases of orbital operation
referred to in our series, the mortality is still less, but 5.5
per cent. Much is said about the possible cerebral compli¬
cations that may follow ligation of the orbital vessels.
Cerebral complications also occur after carotid ligation, and
I question whether the statistics are as accurate as those
for ligation of the orbital veins. As far as we can tell,
about 9 per cent, of the cases subjected to carotid ligation
have been followed by cerebral complications. I am free
to admit that slow ligation as advocated by Brazeau, Matas
and others tends to eliminate certain prominent complica¬
tions, such as secondary hemorrhage and possibly wound
infection. In other words, if I had a pulsating exophthalmos
today I would possibly want the common carotid ligated by
gradual compression. I would insist on a ligation of the
orbital vein before resorting to ligation of the other carotid.
On the other hand, it must not be forgotten that in this
condition much depends on the extent of the primary injury,
the age of the patient, the presence and character of possible
associated diseases. All are factors when it comes to
selective treatment.

Dr. William Zentmayer, Philadelphia : There is no doubt
that the case mentioned by Dr. Wilder is open to such
criticism as he has made. That patient was seen before
Wassermann tests were made, and the only way we could
get the history was by interrogation, which is unsatisfactory
in regard to syphilis. There may have been syphilitic dis¬
ease of the artery as the underlying cause. I hope I did not
leave the impression that ligation is a harmless procedure.
I said there had been no fatalities in the cases I collected.
If you will consult the monograph of Drs. Holloway and
de Schweinitz you will find that there have been many
fatalities, but I made the point that by the new method of
ligating the carotid this might be avoided. I have been
asked how this has been accomplished. There have been
many plans. Matas uses aluminum plates which are slowly
approximated until final occlusion. In my own case Dr.
Stewart used fascia lata, with the expectation that the

shrinking of this tissue would bring about slow occlusion
of the vessel. I believe it was not altogether successful. He
subsequently reopened the wound and brought about the
occlusion more rapidly. Another way is by the so-called
Neff clamps in which the aluminum clamps are hinged and
are gradually approached until occlusion is brought about.

SOME TECHNICAL FEATURES OF LAMI-
NECTOMY FOR SPINAL DISEASE

AND INJURY
BASED ON ONE HUNDRED AND FIFTY

SPINAL OPERATIONS

CHARLES A. ELSBERG, M.D.
NEW YORK

In our operations for spinal disease or injury, we
have used different methods of approach (curved and
straight incisions, hemilaminectomy and completelaminectomy) and various instruments, and I have
arrived at the conclusion that the complete removal of
the spinous processes and laminae is the simplest and
most reliable method for the opening of the spinalcanal. Complicated instruments are unnecessary.After the exposure of the spines and laminae by a
straight incision and the separation of the muscles,
the spines are removed at their bases with large ron-
geur forceps, and the laminae are bitten away with
smaller rongeurs of various sizes and patterns. For
the exploration of the spinal canal, a defect at least
1 cm. in width should be made, so that all sides of the
cord can be investigated with the minimum amount
of handling of the delicate cord tissues. If posterior
roots are to be divided, the opening may be somewhat
narrower than that for exploration; for decompressive
purposes the opening should be at least 1.5 and usually2 cm. in width (Figs. 1, 2 and 3).Our experience has shown us that, unless the cord
has been invaded (as in incision of the cord for the
extrusion of intramedullary growths) marked exagger¬
ation of the symptoms of a spinal disease should rarelyfollow a laminectomy. The exaggeration of symptomsis usually due to trauma to the cord from too much or
too rough manipulation or from hemorrhage into the
sac of the arachnoid. As our experience in spinal sur¬

gery increased, we found that a more than very tem¬
porary exaggeration of the symptoms for which the
operation was performed became correspondingly less
frequent. While all parts of the cord are very sensi¬
tive, the conus and origin of the nerves of the cauda
equina are especially vulnerable, and after operations
in this region, disturbances of the bladder and rectum
and of the lower extremities are especially apt to
occur.

DECOMPRESSIVE LAMINECTOMY
The benefits from spinal decompression in non¬

removable expanding lesions within the spinal canal
(tumors, etc.), and in compression of the cord by dis¬
eased or dislocated bone, are fully as great as those
from cerebral decompression in intracranial disease.
The opening in the spinal canal should always be a
wide one, so as to give plenty of space.

When a decompressive laminectomy for old or
recent fracture of the spine is performed, the surgeon

From the Surgical Services of the New York Neurological Institute
and Mount Sinai Hospital.

Read before the Section on Surgery, General and Abdominal, at
the Sixty-Seventh Annual Session of the American Medical Association,
Detroit, June, 1916.
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